Abstract -The paper presents laboratory studies of impulse water injection on the rock samples. A large number of experimental data were obtained. According to the experimental data, a regression analysis was carried out, on the basis of which qualitative correlations between factorial and resultant characteristics were revealed. Taking into account the mathematical analysis of the data obtained, graphical dependencies were constructed. As the fluid oscillation frequency increases, the amount of liquid passing through the sample of the porous medium increases, with the greatest value of fluid leakage through the rock samples reaching in the frequency range 600 ... 1000 Hertz.
INTRODUCTION
One of the promising ways of oil recovery from hydrocarbon layers increasing and the produced water relative volume reducing is the method of liquid non-stationary pulsed into injection wells pumping and the effectiveness of which is confirmed by theoretical studies [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . In this regard, there is a need to conduct laboratory studies to determine the optimal parameters for the method application.
II. MATERIALS AND METHODS
During the laboratory-experimental works, the research is conducted in two directions. In the first direction, leakage of liquid through the samples is investigated under different regime parameters. The technique is as follows. In the holder block, the layout of which is shown in Fig. 1 , there are three chambers for the investigated samples installation, and all the chambers are interchangeable. In the holder, the investigated samples are installed, pre-placed in a rubber casing. Using a vibrator installed in the test chamber [2] , the required frequency and fluid pressure fluctuation amplitude values are created which are recorded on photo paper. The liquid pressure value up to the test sample is regulated by means of a gate valve and its values are fixed according to the readings of the manometer. After the rubber casing of the test specimen in the body 4 rock pressure is created with the help of a hand operated oil pump and the fluid leakage through the test sample amount is measured volumetrically by withdrawing it from the holder through the outlet 9. Studies are carried out alternately for one, two and three test samples. The obtained values are represented in the form of graphical dependencies.
In the second direction of laboratory studies, the pressure fluctuation amplitude absorption magnitude is determined. For this purpose, strain gauges are installed in the outlets 9, the signals from which are recorded on the photographic paper by the light-beam oscillograph. Creation of the necessary values of the operating parameters (the frequency and the pressure fluctuation amplitude, the pressure up to the test sample, the rock pressure) is carried out in the same sequence. The studies are carried out alternately for three samples, the strain gauges being installed after each test sample. When carrying out the research, sand of the following granulometric composition was used as a model of a porous medium: grains diameter is in the range of 0.21... 0.42 mm. To prepare the samples, a mold was used whose internal dimensions are: the diameter is 24 mm; the length is 40 mm. The sand was sieved, washed with distilled water beforehand, and compacted in a mold using a press with a final force of 1200 N. The test was carried out using three pressure values in the test chamber P = 1.0; 1.5; 2.0 MPa, and at each pressure value in the test chamber, the following values of the external pressure on the samples Р r = 0.5 were created; 1.4; 2.3 MPa. The liquid oscillation frequency was created by means of vibrators, the value of which for all the experiments was of the same values: 200, 400, 600, 800, 1000, 1200 Hz, the error being no more than ± 5%. The results of laboratory studies are presented in Table 1 , 2, 3.
III. RESULTS AND DISCUSSIONS
According to experimental data, the regression analysis was carried out, on the basis of which the qualitative correlations between the factorial and the resultant descriptors were revealed.
For all three cases, the matrix of the full factor experiment 2 3 [3] was made. The regression equations represented the dependence of q=ϕ( f, P, P r ) in linear form. The significance of the regression coefficients was verified with the help of Student's t-test and in all three cases the combination of fP and fPP r factors does not affect the resultant descriptor.
1 -test string; 2 -thrust flange; 3 -sealing cup; 4 -body; 5 -specimen under investigation; 6 -rubber casing; 7 -intermediate flange; 8 -outlet for connection with hand operated oil pump; 9 -outlets for liquid volume measuring and strain gauges installation; 10 -channels for the inner cavity of the bodies interconnection; 11 -end flange. The hypothesis on the adequacy of the proposed models was tested using Fischer's F-criterion. The regression equations are as follows: 
The experimental graphical dependencies q=ϕ(f) (when Р = 1 MPa and Р r = 0.5 MPa) are shown in the Fig. 2, 3, 4 . After analyzing the results, it was revealed that with the increase in the fluid fluctuations frequency the amount of fluid passing through the porous medium sample increases, with the highest value q reaching in the frequency range of 600...1000 Hz. As to the value of pressures, namely their influence on q, the conducted laboratory studies confirm the theoretical results of the majority of authors. 
IV. CONCLUSION
On the basis of a detailed analysis of the pressure fluctuation amplitude variation, the following conclusions can be drawn. With the oscillations penetration depth increasing the pressure fluctuations amplitude absorption corresponds to linear reduction, and with rock pressure increase the linear change of absorption is distorted. Fig. 6 shows the results of pressure fluctuation amplitude changes at different fluid fluctuations frequency values (at Р = 2.0MPa and Р r = 1.5 MPa). The obtained data, after their comparison, allow us to draw the following conclusion. The smallest absorption is typical for the oscillation frequency in the range of 0... 1000 Hz.
